Nonlinear optical effects may provide a way to perform alloptical parallel processing of images. Here, we investigate the possibilities offered by Type-II intracavity Second Harmonic Generation and show that injecting an image in one linearly polarized pump beam and a homogeneous field with the orthogonal polarization, we obtain, according to the value of the latter, either the frequency and polarization transfer of the image or the possibility to enhance its contrast. In addition, interesting noise filtering effects are discussed 1 . The system we consider is represented in Fig. 1 : A crystal with a χ (2) nonlinearity is placed in an optical cavity. Assuming a type-II phase matching, second-harmonic field will be generated if the cavity is pumped at two orthogonal polarizations x and y. We will assume that the image to be processed will be injected in x-polarization, with an homogeneous pumping amplitude E y in the orthogonal y-polarization.
Figura 2. Steady state solution for asymetric pumping, as a function of E x . E y = 5. Fig. 2 represents the steady state solution for the system of nonlinearly coupled equations governing the time evolution of the intracavity fields 2 , as a function of the amplitude E x of the x-polarized pump for a fixed E y . The pecular S-shape of these curves can be exploited for image processing purpose and suggests two different operating regimes. If the intensity of the signal in x-polarization remains always below the value of the y-polarized pump field, the steady state intracavity field A x (x) never leaves the lower branch of the curve A x (E x ) (Fig. 2) , and follows in a quasi linear way the spatial dependence of the input signal, while the output B(x) at frequency 2ω reproduces the spatial distribution of the input signal. Therefore, the device allows to transfer an input signal from the fundamental up to second-harmonic frequency (Fig. 3) . If, on the contrary, the intensity of the signal in x-polarization is increased so that it locally exceeds the pump E y , the S-shaped dependence of A x (E x ) comes into play: we show that the transmitted image at polarization x reproduces the input image of the part where E x exceeds E y with an enhanced contrast, while the SecondHarmonic field distribution displays the contour of this image (Fig. 4) . Figura 4. Contrast enhancement and contour recognition in the case of a noisy image. E y is the same as in Fig. 3 .
